INTRODUCTION
Several cutaneous disorders-either idiopathic or disease-related-have been observed in HIVseropositive patients: infections (bacterial, viral, and/or fungal), neoplasias, drug eruptions, and other conditionsv>, Granuloma annulare is a benign dermatosis of unknown aetiology with characteristic clinical and histological features", We summarize the characteristics of granuloma annulare in HIVinfected patients and discuss the possible mechanisms for the pathogenesis of this condition.
Epidemiology
Adequately documented cases of granuloma annulare have been reported in only 9 HIV-infected men (Table If- 13. In addition to the individuals in Table 1 ,4 HIV-seropositive patients with 'granuloma annulare-like' lesions and one additional HIVinfected patient with granuloma annulare have been referred to in the literature 14 -16 . Unfortunately sufficient clinical and/or histologic details were not provided; therefore, these patients were not included in our review.
Eight HIV-infected patients had the generalized variant and one HIV-seropositive patient had the 
Clinical appearance of the lesions
The lesions were most frequently located on the extremities arms (7 patients), legs (5 patients) and trunk (3 patients), similar to the location of lesions in HIV-seronegative patients with generalized granuloma annulare ( Figure 1 )17,18. The posterior neck (3 patients), hands (2 patients), V area of the chest (1 patient), back (1 patient), and penis (1 patient) were also lesion sites of generalized granuloma annulare in HIV-infected patients. Interestingly, a photodistribution of granuloma annulare was observed in 2 patients 11 ,i3.
Histopathology
The histopathological features of the lesions in HIV-seropositive patients were similar to those observed in either generalized or perforating granuloma annulare lesions from HIV-seronegative individuals''-19,20. Mononuclear cell infiltrates were seen in the dermis; the cells often displayed a palisading arrangement which surrounded foci of altered collagen ( Figure 2 ). Polarization did not reveal exogenous or endogenous foreign material and special stains were always negative for fungal, bacterial, and mycobacterial organisms/r-".
Clinical course and prognosis
The onset, progression, and resolution of granuloma annulare in HIV-infected patients were variable. The lesions appeared as the patient's general condition worsened in 2 individuals's9,11. In contrast, resolution of the granuloma annulare also occurred coincident with episodes of clinical deterioration in 2 other patients!". Lesions also cleared after systemic therapy with amphotericin B or zidovudinett-P, after local therapy with intralesional or topical corticosteroids/J'', after protection from ultraviolet radiation by prevention of sun exposure'>, and after no therapyv". The overall long-term prognosis for these individuals was poor: 4 of the patients died between 5 weeks and 7 months after the diagnosis of granuloma annulare was made 7 -13 •
Differential diagnosis
The clinical differential diagnosis of generalized granuloma annulare in a patient with HIV infection Figure 2 . Several foci of altered collagen surrounded by an infiltrate of primarily histiocytes in a palisading or radial arrangement (single foci between arrows), similar to the histopathological findings in granuloma annulare in HIV-seronegative individuals, were observed on microscopic evaluation of a lesional skin biopsy taken from the HIV-seropositive patient with generalized granuloma annulare in Figure 1 (H & E, x 14) includes all of the conditions that must be considered in an individual who is HIV-seronegative". In addition, disseminated bacterial and/ or fungal systemic infections, drug eruptions, Kaposi's sarcoma, and the generalized papular eruption of AIDS may also mimic the lesions of generalized granuloma annulare in HIV-seropositive patients 10,21. Therefore, we recommend that the physician perform a skin biopsy for histological and microbiological evaluation in all HIV-infected patients with a new cutaneous lesion, even when the diagnosis of granuloma annulare is virtually assured on clinical grounds.
Postulated mechanisms of pathogenesis
The pathogenesis of granuloma annulare is unknown. An increased prevalence of histocompatibility locus antigen B35 has been observed in patients with generalized granuloma annulare as compared to localized granuloma annulare and control populations's. In a large study of individuals with generalized granuloma annulare by Dabski and Winkelmannt'', several individuals had either diabetes mellitus and/or serum lipid abnormalities. Whether these disorders were aetiological factors in the development of granuloma annulare is uncertain.
Based upon the results of a histopathology and immunofluorescence study, Dahl et al. 23 postulated that granuloma annulare was associated with an immune complex vasculitis. Subsequent investigators did not confirm these findings-t. Thus, the observation of immunoglobulins, complement, and fibrinogen in the lesional blood vessels of some granuloma annulare patients may only represent an evolutionary phase of the dermal reaction and not fully account for the pathogenesis of granuloma annulare25. The collagen alteration in granuloma annulare lesions could result from the local action of collagenases and elastases. These hydrolytic enzymes have been shown to be released by activated histiocytes and fibroblasts 2 6-28. Therefore, the palisading rim of histiocytes and fibroblasts which surround the foci of degenerated collagen may have a primary aetiological role in the pathogenesis of granuloma annulare instead of merely representing a secondary response to the altered dermal collagen.
Currently, an immunological mechanism involving a delayed hypersensitivity reaction to an unknown antigen is considered to have a role in the pathogenesis of granuloma annulare2Q,29, 30. Interestingly, in HIV-seronegative patients, the palisading and perivascular dermal lymphocytic infiltrates have been shown to be predominantly activated Tlymphocytes with an excess of helper/inducer-as compared to suppressor/cytotoxic-phenotype 31,32. In addition, in some patients with generalized granuloma annulare, cirulating lymphokines have been detected'P. These findings support the hypothesis that a cell-mediated immune response is involved in the pathogenesis of granuloma annulare.
The lesional lymphocytic cellular infiltrate of the 35-year-old homosexual HIV-infected man with perforating granuloma annulare was further evaluated immunohistologically". In contrast to the T-Iymphocyte subset profile observed in HIVseronegative patients 31,32, the inflammatory infiltrate from this patient was almost entirely of suppressor/cytotoxic Tvlymphocytes". The authors were intrigued by the ability of their patient to develop granuloma annulare (a condition in which an intact cellular immune system is presumptively necessary20, 29, 30) and postulated that either: (1) granuloma annulare was indeed a T-lymphocyte-mediated response, but not subset dependent or (2) that the pathogenic involvement of lymphocytes in the lesions of granuloma annulare was only that of an innocent bystander role", Sun exposure (ultraviolet radiation) has been considered as a possible precipitating factor for generalized granuloma annulare. Lesions of granuloma annulare accentuated in, or limited to, sun exposed areas have been described in HIVseronegative individuals17,18,34-43. Two of the 8 HIV-infected patients with generalized granuloma annulare also had lesions which were photodistributed ( Figure 1 )11,13. Subsequent phototesting revealed a marked photosensitivity in the ultraviolet B range (wavelength 290:....320 nm) in one of these men 13.
CONCLUSION
To date, adequately documented cases of granuloma annulare, predominantly of the generalized type, have been described in 9 individuals with HIV infection. A new 'Cutaneous lesion suspected to be granuloma annulare in an HIV-infected individual should be biopsied to confirm the diagnosis. Since the aetiology of granuloma annulare still remains unknown, its appearance in HIV-infected patients may not only be an interesting observation, but also an opportunity for further investigation to elicit the pathogenesis of this cutaneous disorder.
